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Background: Previous EBCT studies showed that coronary artery calciﬁcation
(CAC) predicts atherosclerotic burden and future cardiac events. However, the
mechanism underlying this relationship has not been well studied.
Methods: In PROSPECT, following PCI in 697 acute coronary syndrome patients,
3-vessel grayscale and virtual histology (VH) intravascular ultrasound (IVUS) was
performed. Untreated non-culprit lesions (NLCs) which were vulnerable (resulting in
future events) were found to have large plaque burden, small minimal luminal area
(MLA), or be a VH thin-cap ﬁbroatheroma (TCFA). In this analysis, total VH-IVUS
dense calcium volume was calculated at the patient level based on the sum of the
calcium volumes among the NCLs imaged in each patient (deﬁned as >40% plaque
burden for 3 frames).
Results: Overall, 609 patients comprised the present analysis. Increasing quartiles of
total per patient NCL calcium volume were signiﬁcantly associated with a smaller per
patient MLA among the NCLs identiﬁed. Furthermore, the total per patient plaque
volume and necrotic core (NC) volume, which were also calculated as the sum of NCL
plaque and NC volumes in each patient, were highest in the 4th quartile. Finally, the
number of lesions identiﬁed as ﬁbroatheroma (FA), a TCFA, or thick-cap ﬁbroa-
theroma (ThCFA) all increased signiﬁcantly across quartiles of total calcium volume
per-patient (Table).
Conclusions: Total NCL calcium volume per patient was signiﬁcantly associated with
high-risk "vulnerable" characteristics including a larger overall plaque burden,
a smaller MLA, and greater number of FAs and VH-TCFAs. These ﬁndings may
explain why CAC score is useful to predict future cardiac events.Q1 (n=152) Q2 (n=152) Q3 (n=153) Q4 (n=152) p
Quantitative
ﬁndings (per-
patient)
Total
dense calcium
volume (%)
1.7 (1.1-2.3) 3.9 (3.3-4.5) 6.5 (5.8-7.6) 13.0 (10.0-17.1) <0.001
Total
plaque volume
(%)
47.1 (46.7-47.5) 47.9 (47.4-48.4) 48.9 (48.3-49.4) 49.3 (48.6-50.0) <0.001
Smallest
MLA (mm2)
6.9 (6.6-7.2) 6.6 (6.4-6.9) 6.4 (6.1-6.7) 6.2 (5.9-6.5) 0.006
Total NC
volume (%)
5.6 (3.5-8.0) 10.0 (7.9-12.6) 14.5 (11.7-17.8) 19.7 (16.1-24.0) <0.001
Number of
lesions per
patient
VH-TCFA 0.0 (0.0-1.0) 1.0 (1.0-2.0) 3.0 (1.0-4.0) 3.0 (1.0-5.0) <0.001
VH-ThCFA 1.0 (0.0-1.5) 1.0 (1.0-3.0) 2.0 (1.0-3.0) 2.0 (1.0-3.5) <0.001
Any FA 1.0 (0.0-2.0) 2.0 (1.0-4.0) 3.0 (2.0-5.0) 4.0 (3.0-5.0) <0.001
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Background: A recent study in ST-segment elevation myocardial infarction (STEMI)
patients identiﬁed a near-infrared spectroscopy (NIRS) signature of STEMI culprit
plaques. The present study was performed to prospectively validate this NIRSJACC Vol 62/18/Suppl B j October 27–November 1, 2013 j TCT Abstrsignature, deﬁned as a maximum lipid core burden index in 4-mm (maxLCBI4mm)
>400.
Methods: STEMI patients at 2 centers in the US and Sweden underwent combined
NIRS and intravascular ultrasound after establishing TIMI 3 ﬂow, but prior to
stenting. The culprit segment was deﬁned as the 10-mm segment distal to the proximal
angiographic culprit margin. The remaining vessel was divided into contiguous 10-
mm non-culprit segments. The primary measure of interest was the frequency of
maxLCBI4mm>400 in culprit and non-culprit segments.
Results: In 78 consecutive analyzable STEMI patients (age 6412, 78% male),
culprit segments had a 7.8-fold greater maxLCBI4mm than non-culprit segments
(median [interquartile range] 612 (438,817) v 78 [0,234], p<0.0001, Figure A).
Whereas maxLCBI4mm>400 was found in only 22 of 304 non-culprit segments,
maxLCBI4mm>400 was detected in 63 of 78 culprit segments (sensitivity¼81%;
speciﬁcity¼93%). Within the culprit artery, NIRS accurately distinguished culprit
from non-culprit segments (receiver operating characteristic analysis area under the
curve¼0.93, Figure B).Conclusions: This prospective analysis validates maxLCBI4mm>400 by NIRS as
a highly speciﬁc signature of STEMI culprit lesions. Prospective studies are planned to
determine if detection of this NIRS signature in stable patients predicts subsequent
coronary events.
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Background: Despite its superior image resolution to IVUS, optical coherence
tomography (OCT) is limited in comprehensive vessel analysis due to limited signal
penetration. We sought to evaluate the feasibility of novel 60MHz IVUS imaging in
qualitative and quantitative assessment compared with conventional 40MHz IVUS
and OCT.
Methods: Using coronary artery specimens, 50 matched cross-sections were inde-
pendently analyzed with the 3 modalities. Acute thrombi created in a plastic tube were
also assessed. To evaluate potential inﬂuence of blood signals, 60MHz and 40MHz
IVUS were all tested under blood vs saline perfusion.
Results: Arc degrees of visible EEM were equivalent between 60MHz and 40MHz
IVUS, both of which were superior to OCT. Lumen areas measured by 60MHz IVUS
and OCT showed a better correlation than those between 40MHz IVUS and OCT. A
lipid core was identiﬁed by OCT in 8 cross-sections: all of them were also detected by
60MHz IVUS with full EEM visualization, whereas 40MHz IVUS detected only 1
lipid core. Red thrombi, characterized by OCT as high-backscattering protrusions with
signiﬁcant shadowing, appeared on 60MHz IVUS as irregular-surface, heterogeneous
echo-density masses with visualization of deeper structures, while 40MHz IVUS
showed ambiguous detection and morphology of this entity. These results were not
affected by the presence of blood ﬂow during the IVUS imaging.
Conclusions: The novel 60MHz IVUS is superior to conventional 40MHz IVUS in
plaque evaluation, while embracing the advantage of IVUS over OCT in entire vessel
wall assessment without the need for blood removal from the imaging ﬁeld.acts/POSTER/Intravascular Imaging and Coronary Artery Disease B201
non-smoker
age65
years
current
smoker non-smoker
age<65
years
current
smoker
formal
smoker
cormal
smoker
lesion
number
434 333 192 438 443 1345
Normalized
vol
EEM, mm3/
mm
15.5
[14.8,16.2]
16.9
[15.9,17.8]*
16.6
[15.6,17.5]
17.7
[16.8,18.5]
15.9
[15.2,16.6]*
16.0
[15.5,16.4]*
Lumen,
mm3/mm
7.9 [7.6,8.3] 8.6 [8.1,9.1] 8.4 [7.8,8.9] 9.2 [8.7,9.6] 8.2 [7.8,8.6]* 8.3 [8.0,8.5]*
P+M, mm3/
mm
7.6 [7.2,7.9] 8.3 [7.8,8.8]* 8.2 [7.7,8.7]* 8.5 [8.0,8.9] 7.6 [7.3,8.0]* 7.7 [7.5,7.9]*
%plaque
volume
48.6
[47.8,49.4]
49.3
[48.4,50.1]
49.5
[48.3,50,7]
48.0
[47.3,48.8]
48.2
[47.4,48.9]
48.2
[47.8,48.6]*
At the MLA
site
EEM area,
mm2
14.2
[13.6,14.8]
15.3
[14.5,16.1]*
15.2
[14.2,16.2]
16.3
[15.4,17.3]
14.3
[14.1,15.4]*
14.7
[14.3,15.1]*
MLA, mm2 6.1 [5.8,6.5] 6.5[6.0,6.9] 6.3 [5.8,6.9] 71. [6.8,7.5] 6.5 [6.1,8.8]* 6.4 [6.2,6.6]*
P+M area,
mm2
8.0 [7.6,8.4] 8.8 [8.3,9.3]* 8.9 [8.3,9.5]* 9.2 [8.6,9.9] 8.4 {7.9,8.7]* 8.3 [8.0,8.5]*
Plaque
burden,%
56.4
[55.3,57.6]
57.4
[56.2,58.6]
58.2
[56.7,60.6]
55.8
[54.6,57.1]
56.1
[55.0,57.3]
56.1
[55.5,56.7]
GEE lest square mean [95%CI]
* p<0.05 vs. non-smoker
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Background: Although smoking is a risk factor for coronary atherosclerosis and
sudden cardiac death, the age-related impact of smoking on lesion and plaque
morphology has not yet been studied.
Methods: In PROSPECT, 687 pts presenting with acute coronary syndrome under-
went 3-vessel grayscale and virtual histology intravascular ultrasound (VH-IVUS)
imaging of 3185 non-culprit lesions. We studied 480 pts 65 and 207 pts <65 years
of age separately and compared quantitative and qualitative non-culprit lesion char-
acteristics among non-smokers, former smokers (no smoking for >1 month), and
current smokers (smoking within 1 month).
Results: In pts <65 years of age, current and former smokers showed signiﬁcantly
smaller normalized volumes (mm3/mm) of external elastic membrane (EEM), lumen
and P+M (plaque+media) as compared to non-smokers (Table). Conversely, in pts
65 years, current smokers had greater normalized P+M volumes than non-smokers
with no difference in normalized EEM or lumen volumes between smokers vs. non-
smokers. At the minimal lumen area site, current and former smokers <65 years of
age had signiﬁcantly smaller EEM, lumen, and P+M areas than non-smokers, while no
signiﬁcant difference was seen in pts 65 years or age. Finally, in pts 65 years of
age, current smokers showed more frequent plaque ruptures (4.7% vs. 1.8%, p¼0.05)
and non-calciﬁed thick-cap ﬁbroatheromas (20.3% vs. 13.0%, p¼0.03) as compared to
non-smokers. However, there was no signiﬁcant inter-group differences in pts <65
years of age.B202 JACC Vol 62/18/Suppl B j October 27–November 1, 2013 j TCConclusions: Smoking had a vascular constrictive effect on non-culprit coronary
lesions in pts <65 years of age, but not in pts 65 years of age. Conversely, in pts
65 years of age, smoking was more likely to impact plaque instability.
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Background: Intravascular ultrasound (IVUS) can detect luminal dimension rela-
tively accurately but IVUS is more invasive, expensive and laborious than coronary
computed tomography angiogrphy (CTA).
Methods: 60 patients with intermediate stenosis by CTA underwent IVUS assessment
of the comparative lesion. The results from IVUS and CTA were compared using the
two-tailed paired t-test.
Results: There was a poor correlation between IVUS and CTA with respect to
minimum luminal diameter (correlation 0.21, p¼0.37) and minimal luminal area
(correlation 0.18, p¼0.45). The proximal reference luminal diameter detected by
CTA is numerically higher than that of IVUS without statistical signiﬁcance
(3.160.59 mm vs 2.981.74 mm, p¼0.14). The minimum luminal diameter
detected by CTA is trend to higher than that of IVUS without statistical
signiﬁcance (2.270.81 vs 1.930.28 mm, p¼0.07). There was a signiﬁcant
difference in the assessment of distal reference segment luminal diameter
(2.630.65 mm vs 2.880.41 mm, p¼0.03) and distal reference segment luminal
area (6.701.93 mm2 by IVUS vs 5.702.64 mm2 by CTA, p¼0.03). Blant
Altman plot showed CTA overestimated the coronary lumen diameter by
comparison with IVUS.
Conclusions: The luminal dimension detected by CTA is higher than that of IVUS. In
conclusion CTA overestimated the coronary lumen dimension especially small lumen
like minimum lumen and distal reference lumen.T Abstracts/POSTER/Intravascular Imaging and Coronary Artery Disease
